Page 452
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN5 Meeting #89-e
R5-206607
Electronic Meeting09th , – 20th November 2020
Title:

Discussion on Test Tolerance for RRM test 6.1.1.1
Source:


Huawei, HiSilicon
Agenda Item:

5.3.2.17
Document for:

Discussion and endorsement
1. Introduction
The Test Tolerance analysis for test case 6.1.1.1 intra-freq cell re-selection has already been complete with 0.3 dB Es/Noc uncertainty. The new Es/Noc uncertainty over PRBs #RBJ-J=19 has been used since previous meetings whose value is 0.8 dB so the TT analysis for 6.1.1.1 is updated accordingly. But the value of SSB Es/Iot and the value of SS-RSRP difference cannot be met the at the same time when using 0.8 dB Es/Noc.
The perpose of this contribution is to illustrate the conflict when the new Es/Noc uncertainty over PRBs #RBJ-J=19 used for test case 6.1.1.1 and find a solution to it.
2. Discussion 
The test is to verify the requirement for the intra frequency NR cell reselection and it consists of three successive time period, with time duration of T1, T2 and T3 respectively.
During T1, the UE is camped on Cell 1 and all of the side conditions are easily met.

During T2, the UE is required to select to Cell 2. The RSRP of Cell 2 shall be 3 dB higher than that of Cell 1 and the SSB Es/Iot of Cell 1 shall be equal to or above -4 dB according to TS 38.133 clause 4.2.2.3 and table B.1.2-1 respectively.
During T3, the UE is required to select to Cell 1. The RSRP of Cell 1 shall be 3 dB higher than that of Cell 2 and the SSB Es/Iot of Cell 2 shall be equal to or above -4 dB according to TS 38.133 clause 4.2.2.3 and table B.1.2-1 respectively.
The relevent side sonditions are extracted from TS 38.133, shown below:

4.2.2.3 
Measurements of intra-frequency NR cells

when rangeToBestCell is not configured:

-
the cell is at least 3dB better ranked in FR1 or 4.5dB better ranked in FR2.
...
Table B.1.2-1: Conditions for intra-frequency cell re-selection in FR1

	Parameter
	NR operating band groups Note1
	Minimum SSB_RP
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	NR_FDD_FR1_A, NR_TDD_FR1_A
	-124
	-121
	( -4

	
	NR_FDD_FR1_B
	-123.5
	-120.5
	

	
	NR_TDD_FR1_C
	-123
	-120
	

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-122.5
	-119.5
	

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-122
	-119
	

	
	NR_FDD_FR1_F
	-121.5
	-118.5
	

	
	NR_FDD_FR1_G
	-121
	-118
	

	
	NR_FDD_FR1_H
	-120.5
	-117.5
	

	NOTE 1:
NR operating band groups are defined in clause 3.5.2.


Regarding the side condition during T2, (Cell 2 SS-RSRP - Cell 1 SS-RSRP) shall be above 3 dB and the SSB Es/Iot of Cell 1 shall be equal to or above -4 dB. If the influence of noise is ignored, then the SSB Es/Iot of Cell 1 is (linear power of Cell 1 SS-RSRP / linear power of Cell 2 SS-RSRP) ≥ -4 dB which means Cell 2 SS-RSRP - Cell 1 SS-RSRP ≤ 4 dB. Combining the above two side conditions we could get the relative power range for Cell 1 and Cell 2: 

3dB < (Cell 2 SS-RSRP - Cell 1 SS-RSRP) ≤ 4 dB
There is only 1 dB power range left to RAN5 to consider uncertainty. To ensure that the above two side conditions can be met, the applied offset shall be less than half of this power range.
Observation 1: Only 1 dB power range left to RAN5 to consider uncertainty and the applied offset shall be less than half of this power range.
When we caculate the test tolerance with 0.3 dB Es/Noc uncertainty, the SS-RSRP of Cell 2 shall be increased by the (Cell 2 SS-RSRP - Cell 1 SS-RSRP) uncertainty during T2. The actual offset of Cell 2 Es/Noc is 0.45dB and the Es/Iot of cell 1 thus decrease to -3.97 dB just meet the side condition Es/Iot ≥ -4 dB.
However, when 0.8dB Es/Noc uncertainty is used, the SSB Es/Iot of Cell 1 is -4.23 dB which below the side condition Es/Iot ≥ -4 dB and the value of (Cell 2 SS-RSRP - Cell 1 SS-RSRP) is 1.87 dB which below the 3 dB ranked SS-RSRP difference. 
To meet the 3 dB ranked SS-RSRP difference, the actual offset of Cell 2 Es/Noc is increased 1.15 dB and the Es/Iot of Cell 1 thus decrease to -5.35 dB which below the side condition Es/Iot ≥ -4 dB.
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On the contrary, if the actual offset of Cell 1 Es/Noc is increased 0.3 dB to meet the side condition of Es/Iot ≥ -4 dB then the 3 dB ranked SS-RSRP difference cannot be met.
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The same problem also exists during T3 time.

Observation 2: The side condition of SSB Es/Iot and the 3dB ranked SS-RSRP difference cannot be met at the same time when using 0.8 dB Es/Noc uncertainty.
Generally, we could resolve such problem by modifying the RAN4 parameters. However, in this test case, The adjustable power range 1dB as described in observation 1 is determined by the RAN4 side conditions. When we use 0.8 dB Es/Noc uncertainty, the total uncertainty after considering noise is 1.13 dB which is above 1dB power range. So it’s useless to only adjust the RAN4 test parameters.
Observation 3: The problem cannot be resolved by adjusting the RAN4 test parameters.
At the start of LTE we considered both RF combining and baseband combining for the signal and noise. In NR however, baseband combining for the signal and noise is assumed when discussing demodulation SNR accuracy, it’s reasonable to assume baseband combining for RRM testing and thus ± 0.3 dB Es/Noc accuracy over Meas PRBs could be specified.
Proposal 1: Assuming baseband combining for the signal and noise in RRM testing.
Proposal 2: Set the MU to ±0.3 dB Es/Noc accuracy over Meas PRBs and apply the MU to FR1 and FR2 RRM testing with baseband combining of AWGN and signal assumed.
3. Conclusion

Observation 1: Only 1 dB power range left to RAN5 to consider uncertainty and the applied offset shall be less than half of this power range.

Observation 2: The side condition of SSB Es/Iot and the 3dB ranked SS-RSRP difference cannot be met at the same time when using 0.8 dB Es/Noc uncertainty.

Observation 3: The problem cannot be resolved by adjusting the RAN4 test parameters.

Proposal 1: Assuming baseband combining for the signal and noise in RRM testing.

Proposal 2: Set the MU to ±0.3 dB Es/Noc accuracy over Meas PRBs and apply the MU to FR1 and FR2 RRM testing with baseband combining of AWGN and signal assumed.


